INTRODUCTION
Colorectal cancer (CRC) poses a significant health bu rden in Australia. In 2018, it is estimated to become the second most commonly diagnosed cancer with an incidence of 17004 new cases [1] . Colonoscopy is the gold standard screening tool for CRC, allowing for the detection and removal of precursor lesions. To en sure high standards for colonoscopy in Australia, gas troenterologists and colorectal surgeons are required to complete similar training requirements under the Gastroenterological Society of Australia (GESA) .
ADR is the primary quality measure in colonoscopy, having been proven to accurately predict effective CRC prevention. It is defined as the proportion of screening colonoscopies that detect at least one histologically confirmed colorectal adenoma. Meeting the standard 110 WJGE|www.wjgnet.com
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ADR is crucial in reducing CRC incidence and minim ising CRCrelated mortality [2] . The performances of gastroenterologists and colorectal surgeons in colon oscopy have been compared in the literature, with va ried results. Several studies have demonstrated that gastroenterologists are more effective than nongastr oenterologists at preventing CRC by colonoscopy whilst other studies have showed no difference between the two specialties [36] .
Comparing the ADR between gastroenterologists and colorectal surgeons in Australia is of significant in terest. Although both specialties have similar training requirements, they remain completely separate sp ecialties. This study aims to compare the ADR between gastroenterologists and colorectal surgeons at a single centre in Melbourne, Australia.
MATERIALS AND METHODS

Study design
Consecutive patients undergoing colonoscopies by gastroenterologists and colorectal surgeons were id entified from the endoscopy database at Box Hill ho spital (Melbourne, Australia) between May 2016 and June 2017. Exclusion criteria included patients aged 50 and younger, colonoscopies with failure of caecal intubation, previous CRC and/or a colonic resection, history of polyposis syndromes or inflammatory bowel disease, or a colonoscopy within the last 10 years.
Excluding such patients was for ease of comparison of our results with guidelines published by the Gast roenterological Society of Australia (GESA), American Society for Gastrointestinal Endoscopy(AGSE) and American College of Gastroenterology (ACG) discussed in detail below. These guidelines were specific to patients ≥ 50 years old of "averagerisk", and patients with previous pathologies would not lie within this bracket. Exclusion of cases with failure of caecal intubation ensured that proficiency was strictly based on the ability to detect adenomas, and ADR was not affected by preexisting patientrelated factors impacting caecal intubation (e.g., poor bowel preparation, obstructing/stenosing lesion, significant looping, redundant colon). Rex et al [7] also recommends that failed caecal intubation due to poor bowel preparation, severe colitis or known stricture or polyp for treatment, need not be counted in determining caecal intubation rates when assessing effectiveness of colonoscopy. Information regarding cases was obtained from the electronic medical record system. All participating endoscopists were either certified by the GESA or supervised by an endoscopist certified by the GESA [1] . The study was approved by the Office of Research and Ethics at Eastern Health. The primary outcome was adenoma detection rate (ADR), the definition of which was extended to include colonoscopies for all indications. Secondary outcomes included polypectomy rate, polyp detection rate, tum our detection rate, hyperplastic polyp detection and adenocarcinoma detection rate. 
Data collection
Statistical analysis
RESULTS
Patient characteristics
A total of 300 colonoscopies performed at Box Hill Hospital were found to have met inclusion criteria ( Figure 1 Table 1 . Gastroenterologists were more likely to perform colo noscopies on patients who had never had a colonoscopy (98.0% vs 89.33%, P = 0.002) and were more likely to intubate the TI (70.00% vs 36.00%, P = 0.000), whereas colorectal surgeons had a higher trainee inv olvement rate (12.00% vs 36.67%, P = 0.0001).
In both specialties, the majority of colonoscopies were indicated for nonscreening purposes84.67% and 86.67% of colonoscopies performed by gastroe nterologists and colorectal surgeons respectively.
Primary and secondary outcomes
There were no significant differences identified between gastroenterologists and colorectal surgeons for ADR (34.00 vs 34.67, P = 0.903), hyperplastic polyp detection rate (14.00 vs 8.67, P = 0.145), polyp detection rate (51.33 vs 46.00, P = 0.355), tumour detection rate (2.00 vs 4.67, P = 0.198), adenocarcinoma detection rate (2.67 vs 4.00, P = 0.520) and polypectomy rate (51.33 vs 46.00, P = 0.3555).
Separate analyses of adenoma-detection rate
We analysed ADR according to gender, indication and age for each specialty (Table 2) . While controlling for various population groups, no statistically significant dif ference was detected between specialties.
Within each speciality, ADR was higher in males compared to females. There was also a peak in ADR for colonoscopies performed in those 70 to 84 years of age. ADR was higher in the screening colonoscopies compared to nonscreening in gastroenterologists, but the opposite was observed for colorectal surgeons. Only the differences in ADR between genders (41.89 vs 26.32, P = 0.440) and between indications (52.17 vs 30.71, P = 0.046) within gastroenterologists were statistically significant.
Results of multivariate logistic regression
The logistic regression results with ADR are demonstrated in Table 3 . The odds ratio for ADR with surgeons as compared to gastroenterologists, adjusted for sex, age, 1 st degree relative with CRC, previous colonoscopy, tr 
DISCUSSION
This is the first study in Australia to compare the ADR between gastroenterologists and colorectal surgeons. In our institution, we found no significant difference in the ADR between the two specialities.
It is important to monitor ADR performance in order to optimise CRC prevention. Corley et al [2] found that each 1% increase in ADR predicted a 3% decrease in the risk of cancer. Similarly, Kaminski et al [8] found that an increased ADR was associated with a reduced risk of CRC and death. Low ADRs not only reflect the failure of detecting precancerous lesions at colonoscopy, but also result in an inappropriately increased length of time to the next colonoscopy, thereby increasing the risk of interval cancers [9] . Our findings parallel other studies that found no significant differences for ADRs between specialties. Ollington et al [3] compared the ADR between gastr oenterologists and colorectal surgeons in California. 180 and 119 colonoscopies were performed by 8 gas troenterologists and 16 colorectal surgeons respectively. No significant difference was detected between both specialties (33% gastroenterologists vs 29% colorectal surgeons; P = 0.38). Bhangu et al [4] prospectively re viewed 10, 026 colonoscopies performed by physicians (general physicians or gastroenterologists) and surgeons (general or colorectal), from a United Kingdom hospital endoscopy service. After adjusting for age, sex and indication, it concluded that accreditation and procedural volume, but not endoscopic specialty, were predictors of ADR. Most recently, a study by Kozbial et al [10] analysing 59901 screening colonoscopies performed in Austria concluded that there was no significant difference in ADRs in relation to specialty or setting.
In contrast, 3 studies demonstrated higher ADRs in gastroenterologists compared to nongastroenter ologists. Pox et al [11] [12] found that surgeons were 80% less likely to find an adenoma as compared to gastroenterologists (OR 0.2; 95%CI: 0.10.6). However, there was not an equal representation of specialties, with surgeons representing 1% of endoscopists. Additionally, a lower caecal intubation rate was found in surgeons and internists as compared to gastroenterologists (after adjusting for poor bowel preparation, severe colitis and an intervention as an indication), which could have accounted for the significant difference in ADR. Leyden et al [13] assessed colonoscopies performed by gastroenterologists and surgical trainees and reported ADRs of 14% and 9% respectively (P = 0.0065). Given the low ADRs in this study, the results may not be an accurate representation of each specialty. There is evidence in the literature postulating the superior performance of gastroenterologists in colo noscopies, utilising other outcome measures such as incidence of postcolonoscopy CRC [14, 15] , mortality secondary to CRC [5] and polypectomy rate [6, 16] . How ever, most results were reported against nongas troenterologists and not colorectal surgeons [5, 6, 14, 15] . The difference reported was not significant [15] or if significant, was usually small and may not be clinically significant [16] . Both specialties at our institution exceed the rec ertification criteria set by the GESA, i.e., an ADR of at least 25% in patients 50 years or older, having in tact colons, with no findings of acute IBD, and with intubation to the caecum or terminal ileum. They also exceed benchmark standards suggested by the ASGE and ACG. As of 2015, ADR targets of 30% in men and 20% in women over the age of 50 are endorsed [9] . In our study, gastroenterologists demonstrated ADRs of 41.89% and 26.32% in males and females over the age of 50 while colorectal surgeons demonstrated ADRs of 38.89% and 30.77% in males and females over the age of 50.
Although the differences in the ADR between both specialties were not significant in our study, a higher ADR in colorectal surgeons was observed with a higher trainee involvement. This finding is mirrored by Qayed et al [17] , who observed a significantly greater ADR with trainee participation than without, and attributed this to the presence of an additional observer and more focused examination behind each colonic fold during withdrawal of the colonoscope due to active supervision. Although this association was not statistically analysed for in our study, greater trainee involvement may inc rease ADRs, and may be implemented to increase ADRs.
Quality of colonoscopy is a pertinent issue. The Na tional Bowel Cancer Screening program in Australia has plans of expansion, offering free screening FOBT, followed by colonoscopy if FOBT positive, to Australians aged 50 to 74 years old biannually by 2020. Our study reflects that high standards are upheld in colonoscopy, regardless of specialty.
Ways to improve ADR has been explored due to la rge variations in ADRs in the literature [18] . Interventions targeting endoscopist performance have varied effects on ADRs. Performance report cards could be used to improve ADR, especially among physicians with low ADR < 25% [19] . Video recording led to the increase in inspection time and quality, however its impact on ADR was equivocal [20] . In contrast, a multiintervention program involving personalised feedback and financial penalties, showed no significant improvements in ADR [21] . Interventions directed at withdrawal time have been looked into. Recording or lengthening the withdrawal time was not associated with improvement of adenoma or polyp detection rates [2224] . However, ADR improved significantly when implementation of a targeted 8min withdrawal time with the use of an audible timer was combined with inspection training. This highlights the potential of continuous feedback in improving ADRs instead of addressing withdrawal time in isolation [25, 26] . A repeat examination or increased observation time at the right side of the colon has been shown to increase ADR. Hence greater time could be spent examining the proximal colon, especially since small lesions located there are more frequently associated with advanced neoplasia [27, 28] . Utilising technological adjuncts to augment ADRs have been explored [29, 30] . High definition imaging and selective application of dyes are not useful in increas ing ADRs [29, 31] . Widespread use of dyes increase the detection of small flat adenomas but are time con suming [32] . Evidence around electronic highlighting of flat lesions are still lacking [33] . The use of fullspectrum colonoscopy, with a panoramic 330 degree view of the colon, has not been shown to be superior to standard colonoscopy with regards to ADR through a meta analysis of eight randomised controlled trials [34] . Despite this, narrow band imaging has been demonstrated to be effective in endoscopic predictions of histology, reducing costs and avoiding risks associated with polypectomy [29] . The use of attachable addon devices which inc rease exposure of mucosa has been introduced. Cap cuffassisted colonoscopy has been tested, with 4 ra ndomised studies demonstrating gains of 3%9% in ADR, albeit carrying risks of mucosal erosions and lower ileal intubation rates [3538] . Another novel idea is the use of behindfolds visualising colonoscopy technologies. Through the review of 3 randomised tandem studies, Brand et al [39] found that it reduced miss rates for 1 to 9 mm adenomas. However, the validity of this in reducing incidence of CRC and death has yet to be determined. Despite uncertainty surrounding efficacy, such devices show promise and could be used with discretion in daily practice [30] . The use of preoperative simethicone has been sh own to increase ADR. Simethicone is an antifoaming agent which reduces the surface tension of bubbles, thereby reducing the need for intraoperative flushing which could reduce visualisation of the colon due to fluid accumulation. It has also been shown to reduce air accumulation and abdominal bloating, thereby im proving patient compliance to bowel preparation [40, 41] .
Our study had limitations, such as its retrospective nature. Hence, several information was not able to be obtained. Withdrawal time was not recorded, hence no insight could be provided regarding withdrawal time and increased ADR. However as mentioned previously, evidence shows that isolated increase in withdrawal time does not increase ADR and hence its inclusion in analysis would not provide much insight. The level of consultant participation in colonoscopy when a trainee was involved, the level of experience armed by each trainee at the time of colonoscopy as well as the actual number of trainees involved were not recorded. Hence, an accurate association between trainee involvement and ADR could not be established. However, this is not the main aim of our study and this could be explored in further future studies. Despite these limitations, we applied strict exclusion criteria and all colonoscopies in this study were performed under similar conditions and with mandatory compliance to quality guidelines at an institutional and national level. Multivariate analysis controlling for age and gender was implemented as studies have shown that ADR is affected by these factors [11, 18] . A larger sample size may have increased the power of the study and allowed the differences to reach statistical significance, but the clinical significance of such small differences come into question. Moreover, the sample size required to attain statistical significance would not be feasible for retrospective review. Finally, our study was performed at a single centre and a sa mple of colonoscopies during a certain time period were used to ascertain ADRs for both specialties. Th erefore, this may not be a true representation of all gastroenterologists and colorectal surgeons across Australia.
In conclusion, both gastroenterologists and color ectal surgeons at our institution exceed benchmark standards suggested by the GESA, ASGE and ACG. An association between endoscopist specialty and ADR was not observed, even after controlling for patientlevel factors. Our study reassures clinicians and patients that high standards are upheld in colonoscopy, regardless of specialty.
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Research background
Colorectal cancer (CRC) poses a significant health burden in Australia. In 2017, it is estimated to become the second most commonly diagnosed cancer with an incidence of 16682 new cases. Colonoscopy is the gold standard screening tool for CRC, with the adenoma detection rate (ADR) as the primary quality measure. ADR is defined as the proportion of screening colonoscopies that detect at least one histologically confirmed colorectal adenoma. Meeting the standard ADR is crucial in reducing CRC incidence and minimising CRC-related mortality. The performances of gastroenterologists and colorectal surgeons in colonoscopy have been compared in the literature, with varied results.
Research motivation
Quality of colonoscopy is a pertinent issue, with the expansion of the National Bowel Cancer Screening program, offering free screening to Australians aged
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50 to 74 years old every two years by 2020. ADR has been established as an important measure of endoscopist proficiency. At present, no study has compared the ADR between gastroenterologists and colorectal surgeons in Australia. Although both specialties have similar training requirements, they remain completely separate specialties. This study aims to compare the ADR between gastroenterologists and colorectal surgeons, and hence reflect the standards of colonoscopy of both specialties in Australia. This would propel higher quality research to be undertaken regarding ways to increase ADR in colonoscopy and hence ensure more effective prevention of CRC.
Research objectives
This study aims to compare the ADR between gastroenterologists and colorectal surgeons at a single centre in Melbourne, Australia.
Research methods
A total of 300 colonoscopies performed by gastroenterologists and colorectal surgeons at Box Hill Hospital were retrospectively reviewed from May 2016 to June 2017. Exclusion criteria were: Patients ≤ 50 years old, colonoscopies with failure of caecal intubation, patients who previously had colon cancer and/or a colonic resection, history of polyposis syndromes or inflammatory bowel disease, or a colonoscopy within the last 10 years. Patient demographics, indications, symptoms and procedural-related outcomes were measured.
Research results
The ADR was not significantly different between gastroenterologists and colorectal surgeons (34% vs 34.67%, P = 0.90). The adjusted odds ratio correcting for gender, age, 1 st degree relative with colorectal cancer, previous colonoscopy, trainee involvement and caecal or terminal ileum intubation rate was 1.19 (0.69-2.05).
Research conclusions
Both gastroenterologists and colorectal surgeons at our institution exceed benchmark standards suggested by the GESA, ASGE and ACG. An association between endoscopist specialty and ADR was not observed, even after controlling for patient-level factors. Our study reassures clinicians and patients that high standards are upheld in colonoscopy, regardless of specialty. Ways to improve ADR has been explored, such as interventions targeted at endoscopists performance, increasing withdrawal time or observation time, technological adjuncts or add-on devices and the use of simethicone. Currently, there is a lack of high quality evidence that demonstrates increase in ADR with each of these interventions to support their routine use in colonoscopy. Despite this uncertainty, technological adjuncts such as narrow band imaging and cap cuff-assisted colonoscopy may be used with discretion in daily practice. Greater time spent examining the proximal colon could be considered.
Research perspectives
The ADR in both specialties exceed benchmark standards reflecting the high standards of education and training in Australia. Higher quality evidence investigating patient and endoscopist-specific factors that increase ADR is warranted.
